Phytotoxicity evaluation of five pharmaceutical pollutants detected in surface water on germination and growth of cultivated and spontaneous plants.
The phytotoxicity of 5 pharmaceuticals detected in Italian rivers, atorvastatin (7-[2-(4-fluorophenyl)-3-phenyl-4-(phenylcarbamoyl)-5-propan-2-yl-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid), gemfibrozil (5-(2,5-dimethylphenoxy)-2,2-dimethyl-pentanoic acid), tamoxifene (2-[4-(1,2-diphenylbut-1-enyl)phenoxy]-N,N-dimethyl-ethanamine), ethinyl estradiol (17-ethynyl-13-methyl-7,8,9,11, 12,13,14,15,16,17-decahydro-6H-cyclopenta[a]phenanthrene-3,17-diol) and sildenafil (methyl-9-propyl-2,4,7,8-tetrazabicyclo[4.3.0] nona-3,8,10-trien-5-one), has been assessed in a laboratory model. The treatment system consists of three main successive sections. The first one includes the phytotoxic evaluation of the single compounds on crops, Lactuca sativa (lettuce), Dacus carota subsp. sativa (carrot), and Lycopersicon esculentum (tomato), until the 10(-9) M, concentration lower then the environmental amounts. The second section includes the phytotoxicity assessment of all the selected chemicals on wild species, Avena fatua (wild oats), Amaranthus retroflexus (redroot pigweed), Lolium perenne (perennial ryegrass), Taraxacum officinale (common dandelion), and Chenopodium album (lambsquarter), at the same concentration as previously used. The third section of the procedure includes the evaluation of the effects of the five pharmaceuticals, at 1 microM and 1 nM environmental concentrations, on the metabolism of L. sativa. The variation of the composition of the photosynthetic pigments, sugars, lipids, phenols, fatty acids and flavonoids in lettuce seedlings exposed to the pollutants in respect to the blank was evaluated. The results of the phytotoxicity assays showed the possibility of a notable impact on the different vegetal communities and evidenced different sensitivity among cultivated and wild species, probably due to the different plant physiology.